




















































































































































































































Ultimate BOD Aroostook River 15-Aug

Indicates reaeration of sample occurred

Location Effl Vol | Seed Vol| Date| 15-Aug| 17-Aug | 20-Aug | 24-Aug | 30-Aug| 6-Sep | 17-8ep | 28-8ep| 5-0ct | 15-0ct
(ml) {(ml) bay] © 2 5 8 15 22 33 44 51 1
Uncoodd 0 0 |DO1| 82 | 835 831 | 827 | 821 | 83 | 83 | 8os [ 813 | 782
;faenks 0 0 |po2| 824 | 838 | 827 | 827 | 824 | 838 | 832 | 816 | 8.19 | 7.94
0 0 Joos| so0s [ 828 | 832|828 | 823|838 842 823 824 708
Average Biank Deplation 0 [ -0.16 | 0.3 [ 00 [ -0.05] 038 | 037 [ 0.03 | 007 | 0.3
o — [DO.| 824 | 832 [ 812 | 81 | 781 | 806 | 756 [ 783 | 77 | 747
Bob| 0 | 012 | 012 | 0.14 | 0.43 [ 018 | 028 | 0.61 | 054 | 077
- 5 00| 819 [ 819 [ 804 [ 7T | 7T [ TE | TE | 74T | 725 [ 703
Seeded Bien Bob| 0 o o5 o022 o042| 03 | 039 078| 09 | 1.16
5 —|DO.| 827 [ 533 829 [ 828 818 [ 827 | 828 | 8 | 808 [ 784
Bob| 0 | -008| -002]-001]| 009 | o |-001] 027 019 | 043 |
Ave Seeded Biank Depletion 0.00 | 0.02 | 008 | 042 031 [ 016 [ 022 | 055 | 054 | 0.79
5o | 1900 | 80D
Day 4] 61 |Recer 1{Reaer 2{Recer 3|Reger 4jRecer 5]  Kd Finct
o | 1 BS Y b 0.057 | st
Ashione 100 T [D0.[ 518 N L PN 3
BOB} 0.0 293 -
30 0 |28
Washburn BOD 296
0 P PYON I E BT T65 | 583 708 Py R
BOD| © 160 | 177 | 197 -
200 0 |RL 86101 %9; 2‘2 37315 0037} 78
Presgue lsie BOD - “ - 8.9
100 o RO &1 521 | 633 | 572 pyve npons ke
BOD| 0.0 58 | 60 | 73 : :
20 | 1 (B G0 o1 | 64 | oo 0034 78
MeCalrs BOD ! . y L 8
100 . [DO.] 808 585 1577 [ 542 omz| 74
BOD| 0.0 55 | 58 | 64 : :
" PR XN [ 35 3!.5105 2&._25 2é656 soor | o1
Carbou BOD 51
100 5 [D.0.] 508 306 | Sas 257 [ 647 [ 697 [ 725 [ 678 o001 | =1
BOD| O 49 | 51 | 54 :
DO.] 526 53 524 | 496
e 200 I o) Y 22 | 43 | 48 b M R
100 T |D.O.| &35 526 | 6231 6 ey e B
BOD| 0.0 43 | 44 | 486 . .
20 . [D.O.| 895 799 | 488 | 455 | 6.65 P
ot Feirtel BOB| 0 s7 | sa | so s
100 L Do 797 A B 35 (33|62 [ 62 [ 716|693 Py
BOD| O 56 58 59 -
D.O.| 83 32 | 3851335
Effluent DUP 200 1 BOD| 0.0 6.2 6.6 7.4 0.023( 9.7 9
(MeCalng) D.O.| 8.05 6.26 | 6.23 [
100 ' I'Bop| 00 54 | 55 | 62 0.029 | 7.4




Ultimate BOD Aroostook River 16-Aug

= Indicates reaeration of sample occurred

Sample Location |Sta Code D;:; lé-OAug 20~iug 23~¢ug 27:1/?;ug 29-1gug 31-1A5ug Afgp Ioéssep 18:-3839;'3 2désgep Reaer 1 _B?;lie TROD
merancns | ar0 [BOF S ) TRT T[0T | 2on | 24 | 35 | 36 | 315 00s3 38
snonsooew | anoa |BELH % | 00T | 15 | 750 | e | 2 | 205 | 259 | 204 | 325 0038 | 422
e R R AR I IR E: 0042 | 405
cosene | Anta (385 ®% | P | g | Vet | vos | o1s | 25 | oe | 508 | 52 0051 | 374
" emems | AR [BE5 0 | Te1 | 157 | 15 | 1os | 225 | 21 | 207 | 301 | 504 0053 | 325

vowis | ARS [BGS] ®5T 1 Yo | °2' | 2va | 23 | 29 | sos | a4s | 580 | a7 0083 | 445
vesew | ana RS 900 | 00T | 23 | ov2 | 3 | 36 | 570 | 428 | 460 | 480 0066 | 535

soowcarcovoom | AR5 1R8O0 | 270 | 55 | 2o | 307 | 26 | 397 | 459 | 509 | 592 0061 | 593

Adjacent Srimes MIIRd, | e | D.O.| 886 [ 6.78 | 6.69 1 6.45 6.14 | 548 | 523 | 4.75 | 436 | 417 00611 52
Carlbou BOD 0 208 | 217 | 2.41 2.72 3.3_8 3.63 | 411 4.5 4.69
soomn | ar7 |30 %01 | 55 | 227 | 252 | 270 | sas | 07 | az2 | 464 | 4o7 0059 | 545
sowste | ane [BO B0 | BT | Ot | oo | 50 | oy | Som | 459 | 4to | ase 061 | 575

wonroeranos | ane [BOITOF| T T8 [ T8 7201 516 | oat | 407 | se | ase 0072| 59
sascanosonoser | aRto RS 80 | D50 | 578 | G5 | %o | a0 | sz | see | ods | 652 001 | 758
ronsioncge | Ts0 RO SXT | S20 ) SR | 058 | Goa | don | aoe | eer | voe | vee "7 ooe | 925
spesnoss | rise (OO 0T | 28T 1 0 | 30 [55e o2 | set | oo | 3 | voe "7 Joost | a7s
rcsarests | TPi813 [ B8] 7% | 235 | o0 | aa | 55 | ase [ash| 55 | ods | es " | oos | 7es
emesirs | Tamt [RSs) %% | 755 | 170 | 175 | roa | 24s | 24s | 3 | sav | a7 0059 | 391
Above Greaniaw Brock T-LM2 D.O.| 946 | 772 778 | 782 { 774 } 712 | 703 | 6.71 637 | 6.21 0.065| 35
Cenfluence BOD| O 174 | 168 | 164 | 172 | 234 | 243 | 275 | 3.09 | 325
cawouoreom | 105 [BE5| °° | 155 | 59 | 22 | 507 | 372 | 402 | 4os | 4se | 508 0078 | 535
eoucoe | DUPR 1B "0 | 74g | 2o | 2as | 525 | 390 | ani | 466 | 543 | 54t 0064 | 592
oweomeos | oupt [BNSGT 1T T T OF | T8 | 228 | o | 27s | oor | 522 0055 | 567

BOD Bottles - 72 came from EMRO (Augusta's); 48 came from HETL (Augusta's); and 48 came from SMRO.



Ultimate BOD Aroostook River 27-Aug | Indicates reaeration of sample occurred
Location | Effl Vol | Seed Vol| Date| 27-Aug) 29-Aug| 31-Aug| 4Sep | 12-Sep | 17-Sep | 24-5ep| 28-Sep| 5-Oct | 17-Oct] 29-Oct
() (m) | Day[ O ; Z | 8 ® 1 21| 2 | 32 1 3 |51 | &3
Unseaded 0 ] DOI| 838 | 845 | 8.4 | 824 | 84 73 | 801 | 7.88 | 7.82 | 7.76 | 7.63 |
nse ) 0 DOZ| 846 | 853 | 8.45 | 8.24 | 8.24 | 8.13 | 83 | 8.16 | 8.19 | 821 | 8.16
Blanks 5 0 TD03 843 | 853 | 6.45 | 835 | 84 | 821 | 844 | 633 | 839 | 84 | 8.21
Average Blark Deplstion 61008 | -0.61 ] 0.5 | 0.21 | 034 | 0.17 | 0.30 | 029 | 0.30 | 0.42
o 5 | DO.| 835 | 837 | 817 [ 781 | 7.58 | 725 | 6.93 | 6.71 | 653 | 6.44 [ 641
Bopl o0 | -0o2| o1 | ose | o081 | 14 | 142 | 184|182 ] 191 | 194
S o 5 ~ |DO.| 836 835 | 810|778 | 742 | 7.1 | 664 | 65 ] 631 | 63 | 627
Goded Bon Bo0] 0 | -003| 017 | 063 ] 094 | 128 [ 172 | 186 | 205 [ 206 | 2.09
5 5 |DO.| 84 | 838 | 82 | 7.76 [ 743 [ 7.07 | 67 | 659 | 641 | 641 [ 637
goo] 0 |002]| o2 | o064 | 097|133 | 1.7 | 181 | 1.09 | 1.99 | 208
Ave Seeded Blank Depletion 000 | -0.01 [ 038 | 0.60 | 057 | 1.23 | 187 | 177 | 1.95 | 7.99 | 2.02
) Botfie | -~ [ 760D
Dayl] © 2 4 8 Reaer [|Reger 2{Reger 3] Recer 4|Reqer 5] Kd Final
0 o |DO.| 822 | 805 | 767 | 705 005 | 2
o Bop| 00 | 19 | 85 | 117 a5
Ashian - o D.O.| 810 | 750 | 685 | 5.75 6.01 o057 | =2
gop| 00 | 30 | 63 | 118 -
D.O.| 83 | 822 788 | 7.15
_— 30 0 BoD| 0.0 0.3 42 115 0.014 103 125
oseum 50 o |RO-| 83 { 77 [696 | 551 7.22 | 602 | 6.44 001 | 147
gop| 00 | 30 | 67 | 140 .
DO.| 787 | 656 | 581 | 485 755
broscue o 200 O Eon6] oo | 20 | 21 | a5 00741 9.4 oo
4 100 5 [DO] B0 [Tz [ 7 [ 673 0.069| 85 '
BoD| 00 | 1.4 | 26 | 44 ] - -
100 - 0 [;((JDD 8.(())7 7.:.9 6.529 4ﬁ3 22| 5.87 | 7.56 0034 | a4
MeCains p” 5 |DO.| 819 [ 78 T2 [ &1 | 458 517 o | = 39
Bop] 00 | 18 | 50 | 105 | 178 -
D.O.| 832 | 795 | 7.36 ] 6.11 | 4.77 5.01
60 O [Bopl o 2 5 11 | 18 0.053} 30
D.0.
Carlbou 30 0 BOD a2
DO.| 82 | 743 23 | 545 | 484 | 408 [1255)| 584 | 7.5 | 685
100 ° IBop| o 2 20 | 22 _324 27 7307 = 0.043 | 33
‘ D.O.| 7.64 | 7.11 363 | 333 | 312 | 2.92 | 26| 5.9/ | 6.77
Lorin 200 O [Bep| 00 | o5 40 | 43 | 45 | a7 [“50°] 58 0.057| 55 s
° 200 o IRQ.] 781 | 757 533 | 5.6 | 493 1 386 | .65 | 4.40 s | s :
BOD| 0.0 | 04 37 | 40 | 42 | 44 | a7 | s0 -
DO. | 831 [ 753 38 | 359 | 346 | 326 | 298 | 277
o ot ® Ieool o | 7 3 | 33 | 33 | 33| 35 | 37 il Bl
00 s |RO.| 827 | 633 338 [ 397 [ 363 | 328 [[ 287 626 { 707 | 685 5097 | 38
BOD| O 7 31 | 32 | 33 | 34 [ | 30 g
200 0 ?386
Effluent DUP —
100 5 Do
BOD




Ultimate BOD Aroostook River

st Indicates reaeration of sample occurred

Sample Location {Sta Code D[;t:; za-gug 31—§ug 24;79;3 1-§4cf 9—?2& 19;)2:? 25;‘.gct Wégcf Reger 1|Reger 2| Recer 3 Bc:(gle TBOD
wennos | ar0 (DO TEIOS 291 | 513 | 3es | 358 | a7o | 304 0089 | 428
el o B 242 | oot | 500 | 506 | 5on | 3 oo 338
merkavasoon | ARY {RRd) %07 | 05 226 | 23 | 260 | 274 | 302 | 500 005 | 34
coseds | ARt 1355 % | ose 215 | 228 | 275 | 2ep | 29 | 200 0047 | 305
P eame | AR 13851 %57 | o5 55 | 322 | 5o | 4 | ase| 435 0037 | 473

vamas | ans [RS8 | T 521 | 501 | a7 | 376 | 597 | a0s 0oss| ¢
weeor | ana [DOL S 007 203 | 4o | aoo | 478 | 409 | ase 0065 | 436

roovocaouoom | AR5 B51 °5" | 0o 377 | 402 | 457 | 454 | a5t | 400 005 | 453

e s | AR [BSH “o | oes 350 | 570 | 410 | 421 | 442 | ase 0054 | 443
soccun | aR7_ B85 °5° | 07 547 | so8 | a1t | 414 | 430 | 4% 0065 | 433
soemt | ame (DOJ ST 21 | o0 | 45 | «on | sag | 40 o0se | 466

ronrarronss | ARS 1B °5° | o7 36 | gon | 430 | 4o | dus | aar 0064 | 441
USA. / Canacio Bordler AR10 %gD 9‘32 ?:gg 631: ig: iﬁ; 5‘;.362 45?22 ; :2 0.054] 516
rsooge | TPIS0 [RS8 %" | o7 351 | 523 | ora | eor| 744 | 7en | 0037 | 7.79
seostnoe | TPISs [BS T° | 1o 557 | 604 | 650 | ose | 730 | 747 | 0047 | 775
Ralroad Trestle T-PIS13 gg[) 8'(()) 1 43é L%Z%:I 1%,?737 _15-53?2 155;:_3323 145'_83?2 1467:6 746 | 789 | 773 0.075 | 16.26
stz | Tom [R5 %50 | G5 255 | 271 | 511 | 295 | 526 | 320 00se | 327
o o | T2 [BES] 0T | o 54 | 245 | 251 | 238 | 29 | 260 0083 | 288
comossam | 08 |28 %6 | 75 378 | 51 | 427 | 428 | by | 449 o072 | 444
wowess | DUPT B85 75" | Ve 5a5 | 027 | 60 | 716 | 700 | 779 | ooss|
rewoyoecs | DUPT [BRST 0% | 0 241 | 25 | 238 | 271 | 299 | 290 0055 | 305

BOD Bottles - 72 came from EMRO (Augusta's); 48 came from HETL (Augusta's); and 48 came from SMRO.




Ultimate BOD Aroostook River

&

28-Aug ,,éﬂi Indicates reaeration of sample occurred
Location | EM Vol Seed Vol Datel 28-Aug| 30-Aug| 4-Sep | 17-Sep | 245ep | 28-Sep | 17-Oct } 29-Oct
{ml) (i) Day] 0 2 7 20 57 3 50 B2
Unsecded 0 0 DO 823 | 816 | 818 | 832 | 82 | 801 | 818 | 811
nseece 0 5 |D02 824 | 835 | 82 | 809 | 6.19 | 801 | 8.44 | 8.13
Blanks ) 0__|DOS| 821 | 8.16 | 8.19 | 811 | 8.4 | 805 | 81 | .06
Average Blank Depletion 0 ] 006 | 004 ] 012 | 0.05 [ 0.21 | 0.09 | 0.13
5 , | DO.] 815 | 803 | 7.62 | 7.28 | 7.25 | 689 | 658 | 651
Bop| 0 | o012 033|087 | 09 | 128 157 | 1.64
DO.| 822 | 832 | 803 | 783 | 782 | 72 | 697 | 6.89
Seededlonks | 0 2 rEopl 0 | 01 |o19]ose| 07 | 102 125] 1.33
0 ,  |DO.| 82 [ B2 (7805 | 762 [ 768 | 741 | 742 | 7.1
BOD| 0 | 008 | 015]| 058 ) 052|079} 1.08 | 1.1 |
Ave Seeded BIank Depietion 000 | 0.10 | 022 | 0.71 | 0.71 | 1.02 [ 1.30 | 1.36
BOM | aom | 80D
Day] © Reoer 1|Reqer 2| Reaer 3|Recer 4] Recar5|  Kd Finat
20 o [RO] 18 0.056 | 43
BOD] O
Ashlond B.0.] 5.19 775 43
* ° BOD| O 0.058| 43
30 0 Es);gb S'gg 689 0.01 | 166
Washbum - 166
0 P X
BOD|
800 0 35 5o [ A 0.052| 115
Prescue lsde 150 & 44 =5 11.0
200 0 =351 0.0 0.056 | 10.4
200 0o |29 815 0.75 0.04 | 136
BOD] 0.0
MeCains D.0.| 538 14
100 a 55| 0.0 0.034 | 14.7
D.0.| 5.6
10 0 == "0 0.035| 40
D.O.| &3
Cerloou 30 0 == 0 0.038]| 39 | 40
B.0.
100 0 =55 o
DO.| 641 | 784 | 693 | 401 | 348 | 424 | 354 | 328
o %0 | 9 666} 0o | o6 | 15 | 35 | 38 | a2 | a9 | 54 oosty 83 |,
N 00 o |D.O.| 838 [ 806 | 757 | 63 | 64 | 69 | 546 | 524 oaa| 5 -
Bop| 00 | 05 | 12 | 31 ) 34 | 37 | 44 | a7 .
DO.| 826 | 764 | 637 | & | 368 | 351 | 292 | 265 7Y
ot remos | 2 I®opl 0 | 5 | 17 | 36 | 30 | 88 | 42 | 4 0.075 "
60 5 IRO.| 83 {714 | 478 [1243]| 61 | 5.7 | 482 | 442 | 676 oors|
BOD| © 5 17 | 267} 30 | 30 | 34 | 38 .




Ultimate BOD Aroostook River 29-Au

Indicates reaeration of sample occcurred
Sample Location |Sta Code Dg‘;? 2‘?*9“9 3"2U9 4%99 7-5;@ wfaep 253:? Reaer 1{Reaer 2 a?(rge 180D
e [ o [ s T T =
woirosion | AR02 1885 | o | ose | ve | vt 527 0036 | 369
wonsworn | AR B! 0" | G5 | gos | 118 | 17 321 0035 | 355
covede | ARt (B %5 | G2 | ooz | 111 | 1o sa1 003 | 41
e e [ 2R T i
vamis | AR3 1B5] %5 | o%1 | vas | 178 | 208 420 005 | 441
[ R e e =
Aoove Caooutom | ARS |20 S RAEARE 255 e 0.053 | 4.97
Adjccen:: Sr[:gis MRS, | 4o %86 9-037 g:;g 17757 72127 33 ::gg 0.063 | 4.78
soosn | A7 1B 5 | Gen | v7a | o2 | 2er 20 005¢ | 496
R FAPAE i
Rtg 1A, Fort Falrfield ARY %gb g_g'g 3:;? ?:}:3 Z:.z, 2?'59 ::gi 0054 541
USA/ CanodaBorder | AR10 %gb S A EAN A e 0.056 | 5.75
Pocsipioge | T-Piso [0 Bad [ BT 528 1 250 [ 4% 2 791 0.054 | 84
smosscge | T-pis |22 7% | 80 N R 73 757 | oo7s | 1134
Ramoodeste | T-PIST {20 &5 1 Fe8 1 B0 | S-S0 ) A07 2o 7 0.043 | .09
e [ron [ e S TS AR AR e
Asove Greenlow Blook | - an | D.O. | 945 | 907 | 7804 | 7.75 [ 744 [ 736 | 689 | 656 | 652 | 6.08 | 6.18 | 5.92 0.067 | 551
Corfluence Boo| o | 038 | 141 | 17 | 201 | 207 | 256 | 289 | 293 | 337 | 327 | 353
comovswoan | T-08 [BE] *0% | 055 | Tap | Ton | a7 | 2ed | sna | ane | 4| 46 | 4o1 | con 0046 529
worown 33| DUPR 153 57 | 55 | 771 | 206 | adn | 275 | a1 | 304 | 360 | 436 | 441 | 48 0059 | 474
worowe 0| 0UPR {5551 %" | Gob | 108 | 295 | 25 | a4 | o4 | s | azr | as8 | 08 | 57 i

BOD Bottles - 72 came from EMRO (Augusta's); 48 came from HETL (Augusta's); and 48 came from SMRO.



Ultimate BOD Aroostook River

29-Aug e éilndicates reaeration of sample occurred
Location Effl Vol |Seed Vol| Date| 29-aug| 31-Aug| 4-Sep | 17-8ep | 25-5ep | 28-Sep ]| 17-0Oct | 29-Cct
(mi) (m) { Day[_ O 2 6 19 | 27 | 30 | 49 | &i
Unseeded 0 0 DO} 826 | 8.24 | 824 | 795 | 824 | 812 | &1 | 815
’I‘; ; ) o DO 822 832 ] 83 | 5.05 | 836 | 819 | 8.03 | 828
ans 0 0 D03 82 | 829 | 629 | 8.01 | 8.39 | 8.18 | 824 | 823
Average Blank Depletion 0 -0.06 | -0.05} 0.22 | -0.10{ 0.06 | 0.04 | 0.01
o > |DO.| 516 | 808 [ 7.03 | 7.57 | 742 | 708 | 68
Bopl 0 |o007 )| 023|050 074 ) 108 | 1.36
DO.l 822 | 803 | 792 | 738 | 7.19 | 6.83 | 657 | 6.54
Seececsonis | 0 2 TBop| o |o19]| 03 | 084 108 | 139 | 1.65 | 1.68
5 , | DO.| 816 | 807 | 787 | 748 | 7.25 | 694 | 668 | 6.63 |
BoD| 0 | 009} 029 | 068 | 091 | 122 | 1.48 | 1.53
Ave Seeded BIank Depletion 0.00 | 032 | 027 | 0.70 | 0.89 | 1.23 | 150 | 1.61
Botle 180D BOD
Day[ 0 2 Reaer 1] Reaer 2|Reqer 3] Reqer 4|Recer 5]  Kd Final
%0 5 |D0.] 825 [ 75 P
sehiond BoD| O 3 "
80 0 [D.O. | 847 | 743 7.05 0053 | 39
Bop| o | 4 . '
0 5 %.8[.) 863 3.:(3)2 772 | 648 o01e | 108
Washbum 164
60 0o RS
BOD -
DO.| 825 | 801 | 758 | 6. 8551607 | 549 | 5.5
rosae o 100 ° I&opl 00 | 07| 27 | 56 | 61 | 67 | 83 | a8 0.0461 9.2 o7
* 200 o |D.O.| 82T | 75 [ 606 | 413 | 357 | 328 |22 598 | 665 voss| 1021 =
ool 00 | 11 | 32 | 61 | 74| 74 | 90 | 100 '
D01 546 | 602 { 68T [ 455 | 374 | 34 [ 202|556 | 624
veceins 200 ¢ ool 00 | o7 | 25 | 59 | 74 | 76 |67 | 107 ooss) 121 |,
"100 o |D.O.| 84T | B2F | 7.72 | 656 | 6.8 | 5.99 | 526 | 502 o005 | 121
Bop} 00 | 05 | 21 | 56 | 64 | 73 | 95 | 102 - -
DO.1 845795 [ 704 | 306 | 44 | 211 | 3.03 | 248
60 % TEop|l o 3 7 18 | 20 | 22 | 27 | 30 0.039) 32
DO.| 830 | 816 | 7.8 | 663 | 658 | 63 | 556 [ 5.18
Corboy, 80 O TIsop] o 2 6 | 18| 18| 21 | 28 | 32 0.027| 39 | 35
D.O.| 658 | 766 | 5.91 [[228,| 555 | 5.06 | 212 | 232 | 651
100 O IE3p] o 3 g | 19| 21 | 23 | 20 | 31 00417 33
D.O.| 887 | 837 | 747 1507 1356 428345132
Lo 800 ° 865 oo | o5 | 14 | 38 ] 43| 45 | 54 | 57 0042 6 | 5o
° 00 o DO 877 | 848 | 792 | 641 | 61 | 585 | 534 | 5.13 ooms | ss -
BoD| 00 { 04 | 13 | 35 | 40 | 44 | 51 | s5 . -
D.O.| 836 | 749 | 606 |55, 675 | 645 | 558 | 52 | 722
. 30 2 IBop| o 8 | 21 [Tas ] a9 | 40 | 55 | =8 0.077| 57
ort Falrfield 57
50 . |[DO.
BOD
DO 837 | 797 | 727 [ 637 | 6.15 ] 5288 53
soprore bd | © I'B60] 00 | 06 | 27 | 56 | 61 | 69 86 oos) 88 |
200 o DO.| 81 | 743 | 6.05 | 413 | 36 | 3.96 6.04 | 6.68 0049 | o7
Bob| 00 | 1.0 | 31 | 60 | 68 | 741 9.6 : -




Ultimate BOD Aroostook River 30-Aug

ndicates reaeration of sample o

Sample Location ISta Code DS;§ SG-OAug d-Ssep 7\$8ep 10;S1ep 13;Sfp 18;89@;9 24%@;) 1—302c'r 9-4(();? 19;(80‘: 25%(6)c’r 29é_cgc'r Reqéri Reaer 2| Recer 3 B?('f;le TBOD
wov.nens | ARO [B] %6 | Y17 | vas | 1es | 17 | 292 | 24a | 253 | 507 | s0a | 33 | a1 0050 | 328
swwraseo | anoa [BO 0% | SO T TR T 1758 | 272 | 580 | oo 0058 | 344
mortaweson | AR B0 %0 | T3 | Taa | vee | 11 | o1t | 2es | 2k 06 | a27
casmwe | Anta [BET ST 1T | Ta1 | va | reg | 2o | 55 | ove 0088 | 338
oemmne | AR 555l %o | s | tas | 171 | 172 | 513 | 5as | 2 0054 | 823

womie | ars [BS ST | 15 | Tas | 51 | 5o | oee | sos | are 0073 | 353
vesow | aRe [BS5 0 | T30 | om0 | 260 | 206 | 55 | 308 | ate 0073 | 443

pwoocewooan | aps [905] %% [ T [ 50 | 70 | 536 | oo | aen | 478 o6t 876

s | A {885 °0" | Ten | son | sss | wen | oz | s | o7 007 | 43
s | a7 [ B O [ T T 7o | or | 51 | 5 | oon | 308 0078 | 459
sownans | aps RG] | 1701 571 | 264 | 505 | 308 | 577 | a07 0077 | 452

wornonromas | o[BS O] 45 | 525 | 295 | 208 | 267 | soe | ato 0075 | 478
s carasososer | anto (RS 9% | TN TN 0 [ 500 | Son | S0d | a2e 0075 | 495
ronsrrcee | 150 [BEY OO | 0o oo | 54k | 572 | 4ot | ase | oo 56| od | o7a | 0083 | 647
soosewse | T-Piss (B! %% | oy | 550 | 2ae | 51 | 56 | 410 | a7 | 406 | 21 | 599 | 500 0085 | 539
rowoeavese | 1513 BE] ¥ | 751 576 | 578 | 500 | ss0 | 4op | 404 | 306 | 505 | 524 | 86 00ss | 527
sesars | T [R5 | 530 | o1 | oo | 0 | vao | 18 | 175 | 5 | sam | s | ore 0038 | 245
Above Greeniaw Brook T-LM2 p.0. [ 9.81 857 | 827 | 799 | 792 | 746 | 747 | 72 | 6.76 | 6.91 6.77 | 6.77 0.083 | 3.02
Cordluence BOD| O 1.24 | 1.54 | 1.82 | 1.89 | 235 | 264 | 2.69 | 3.05 2.9 3.04 | 3.04
cowovsrem | 08 13551 0" | 230 | 555 | ass | 41a | 479 | 5q2 | 528 | 568 | 560 | 576 | 575 o114 58

wow | et [BO O | T ] 7ot | oo | oen | oer | e | are | asa | sos | a2t | 320 008 | 414
woows | oupt [ORTY] °% | 550 | son | azs | om0 | 450 | 504 | 508 | 5o | 64 | ave 0057 | 5:2¢

BOD Bottles - 72 came from EMRO {Augusta's); 48 came from HETL (Augusta's); and 48 ¢came from SMRO.



Ad4- Flow Data



Provisional USGS Data for River Fiow in CFS for Summer 2001

Note: All flows provided by USGS are provisional data subject to revision.
Washburn Masardis Washburn Masardis Washburn Masardis

Gage Gage Gage Gage Gage Gage




AS5- Transects
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Location: 046.8254372°
Caption: Aroostook River Project

Scale: 1 inch equals 2000 fest

Name: GOODWIN
BDate: 9/18/2001

Copyright (C) 1997, Maplech, Inc.




Site Number | Distance Bearing | West Edge Coordinates | East Edge Coordinates
AR3-1 435.751t | 71°42'06"T 46.801947735°N 46.802324604°N
67.968760670°W 67.967101295°W
AR3-2 352454 { 39°37'371"T 46.8047479334°N 46.805493644°N
67.971553463°W 67.970655874°W
AR3-3 446.13ft | 49°18'43"T 46.809326177°N 46.810123892°N
67.980854805°W 67.979503842°W
AR3-4 423.19ft | 69°02'17"T 46.818726316°N 46.812349547°N
67.983415440°W 67.982177214°W
AR4 477.03ft | 75°08'36"T 46.813774288°N 46.814109604°N
67.985852207°W 67.983993808°W
AR4-1 458911t | 69°02'17"T 46.818726316°N 46.819176188°N
67.990276108°W 67.988564708°W
AR4-2 486,791t | 80°57'50"T 46.824644963°N 46.824854612°N
67.991693592°W 67.989773251°W
AR4-3 417.001t { 79°19'37"T 46.830108620°N 46.830320491°N
67.992480060°W 67.990842977°W
AR4-4 461.311t | 69°47'51"T 46.833420231°N 46.833856971°N
67.993816342°W 67.992086810°W
AR4-5 590.44ft | 62°37'45"T 46.836506907°N 46.837251418°N
67.996059120°W 67.993963746°W
AR4-6 550.074t | 71°35'42"T 46.844485335°N 46.844961472°N
68.001325890°W 67.999240214°W
ARS 568.354t | 74°01'23"T 46.846693951°N 46.847123350°N
68.002421578°W 68.000238621°W
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roostook River-
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A6 — Map of Sample Locations
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A7 - Responses to Comments



Presque Isle Sewer District

Appendix 2 — Water Quality Data

1. Comment: The boldface entries for TP indicating data from PISD’s facility on 8/28 is in error, since
they did not provide any TP information on that day,
Response: This data is actually data provided by the intensive survey and should not be boldface. This
correction will be made in the final data report.

2, Comment: The PO4-P value of 5.1 ppb for station PIS13 on 8/28/01 is inconsistent with PISD’s
sampling results (35 ppb) at that focation for the same date and also inconsistent with the result
obtained in the intensive survey at PIS8 on 8/28/01.

Response: DEP agrees that the 5.1 ppb result for PO4-P is inconsistent with other sampling results for
that day. However phosphorus data is often variable, in particular, below a wastewater treatment plant
and there is no reason to reject this data. This data point will be relied on less in the modeling effort.

McCain Foods (Woodard and Curran)

Comment: Page 1, para. 4 — McCain flow rate in error, no reference made to whether flows cited for
treatment plants are actual flows or licensed flows.

Response: Text will be added in the Introduction section to explain that the flows c1ted are licensed flows
and the McCains flow will be corrected.

Comment; Page 4 — Hydrologic Data — Absence of time-of travel data will make velocity determmatlons
difficult. Include old USGS time of flow study in report.

Response: There is adequate transect data to determine velocity, which can be directly calculated at each
transect by dividing flow by cross sectional area. An old time of flow dye study undertaken by DEP will
provide additional information. The data report is limited to data collected in 2001, Information pertaining
to the dye study could be summarized in the modeling report.

Comment: Page 8, Para. 3 — Diurnal DO also affected by diurnal temperature changes.
Response: This may be true, but the data report was not intended to interpret the data in detail. The
statement that diurnal DO changes are primarily due to algae is correct.

Comment: Page 8 - Use of word major to define point sources ambiguous.

Response: The following text will be added to the Introduction section:

“The influence upon downstrearn water quality from the first two point sources is minor due to their low
flow volume. The last four point sources have more flow volume and result in a noticeable difference in
downstream water quality. Hence throughout the report, references to major point source discharges
includes Presque Iste, McCain Foods, Caribou, and Fort Fairfield.”

Comment: The data report provides no review of ammonia or organic nitrogen. There is not sufficient
ammonia to reflect the NBOD estimates in the BOD test. The total nitrogen observed below McCain’s are
due to nitrate nitrogen.

Response: Once again it should be realized that the data report was not intended to interpret the data in
detail. Nutrient assessments were limited to total nitrogen and phosphorus and do not include the various
components of total nutrients. Ammonia nitrogen should not be used as a check on available nitrogen for
NBOD estimates in the BOD test. TKN, which includes both organic nifrogen and ammonia, should be
used, since over a period of 60 days, hydrolosis of organic nitrogen to ammonia should occur, A check of
the total oxidizable nitrogen available (TKN) should be muttiplied by 4,33 and this product should not
exceed the reported NBOD value. All NBOD values passed this check,

The following text will be added to the Nutrients section of the data report:

“The majority of the nitrogen increase observed here is nitrate nitrogen, and hence most of the ammonia
nitrogen has already been oxidized within McCain’s ireatment plant before being discharged to the
Aroostook River,”



Comment: Were chlorophyll a values corrected for dead algae cells?
Response: Yes. There wasn’t much difference between corrected and uncorrected chlorophyll a.

Comment: Page 20 — Why did the North Branch of Presque Isle Stream have high TSS and TP in both the
dry and wet weather sampling.

Response: The intent of the data report is to report the trends and not necessarily interpret that data in detail
and find reasons for trends, except in situations with an obvious answer.

Comment: Appendix 2 — DO % saturation value (19.8%) reported for ARS on 7/3 for the Single Days
Surveys table appears to be in error.
Response: Agreed. This will be corrected.

Comment: Appendix 4 Flow Rates — Some flow rates are different from the ones listed on USGS’s website. -
Response: The flow rates are provisional data subject to charige. The flow reported may have been reported
last summer on USGS’s website. This information will be rechecked and updated and will be flagged as
provisional data. The text within the Flow section of the report wil! also be updated as necessary.



To: Paul Mitnik, MDEP & o
From: Stephen Freeman, PISD%"W

Subject: Aroostook River Draft Data Report
Date: March 25, 2002

Comments on the Aroostook River Draft Data Report are listed
below:

1. Concerning the effluent data for the Presque Isle STP
shown as part of the Aroostook River intensive survey
for August 26-30, 2001:

The Presque Isle Sewer District did not provide any
facility data for TP as indicated in boldface numbers
for August 26-28, 2001.

2. Concerning the Presque Isle Stream data shown as part
of the Aroostook River intensive survey for August 26-30, 2001.

The PO4-P value of 5.1 ppb for station PIS13 on 08/28/01

is very inconsistent with the PO4-P value of 35 ppb for station
PI1S8 on the same day. The PO4-P value of 5.1 ppb is also very
inconsistent with the PISD sampling result of 36 ppb for the same
day.



March 29, 2002

Mr. Paul Mitnik, P.E.

Maine Department of Environmental Protection
17 State House Station

Augusta, ME 04333-0017

RE: McCain Foods, Easton, Maine
Aroostook River Draft Data Report comments

Dear Mr. Mitnik:

The content of your Aroostook River Draft Data Report is clear proof that a tremendous effort by many
individuals went into preparation and execution of the water quality data collection. The Maine
Department of Environmental Protection (MDEP) has done an outstanding job of organizing this huge
. quantity of information into presentation form. Overall, we are encouraged to have high quality data to
engage the next step of water quality model development. The successive comments are not to detract
from the great work completed so far, but are intended to further improve upon the content of the report.

McCain Foods and Woodard & Curran as their consultant offers the following comments referenced to
locations in the draft Report:

Page 1, para. 4 — Point source discharge flow rates are presented. The reader is not informed if these
flows are licensed daily maximum, a licensed monthly average, or a historic mean. I would speculate that
none of these facilities actually discharge at the flow rates cited. Similarly, McCain Foods has been
licensed for a monthly average flow of 2.5mgd, not 3.0 mgd, and is in process of rehcensmg the allowable
discharge to 4.0 mgd. Perhaps other flows are in error too.

Page 4 Hydrologic Data — A general comment is the absence of time-of-travel data. We have flow rates
and cross sections, however without water surface slopes or dye study information it will be difficult to
estimate how fast or slow pollutants move down river. There was rumor of an old USGS time-of-travel
study. If this study exists, incorporating it into the data report would be valuable.

Page 8, para. 3 — A statement is made that the observed dissolved oxygen diurnal fluctuations are due to
significant growth of both bottom attached and floating algae. Missing here is the correlation to diurnal
water temperature changes. Diumnal temperature changes as large as 5°C referenced in the preceding
paragraph effect oxygen solubility. Temperature changes are a factor working opposite the diurnal DO
effect caused by plants. This temperature change effect would be most apparent if comparing percent
saturation changes.

Page 8 — the phrase “major point source” appears at least five times on this page. There is no numeric
standard nor common definition of “major”. Suggestions to improve clarity of this esoteric term: name
the sources; define major; or delete the word.



Mr. Paul Mitnik
March 29,2002
Page 2

Page 8-15 Nutrients — No review of ammonia nitrogen or organic nitrogen is provided. Although there
are point sources of ammonia nitrogen, the in-stream concentrations are almost always below the
detection limits. Also, there does not appear to be sufficient ammonia to reflect the difference between
initial and final nitrate measurements made in the BOD bottle. This may be the hydrolysis of organic
nitrogen in the BOD bottle, Lastly, the total nitrogen increases observed down stream of the McCain’s
discharge are primarily in the form of nitrate nitrogen, not ammonia or organic nitrogen.

Page 15, Chlorophyll a — Have the reported chlorophyll a values been corrected to account for the
possible presence of pheophorbide a and pheophytin a?

Page 20, Wet and Dry Weather Tributary Sampling — What conditions exist to explain why the North
Branch of Presque Isle Stream is not expected to have lower TSS and TP in dry weather?

Table, Aroostook River Single Day Surveys ~For station ARS, on July 3, D.O. percent saturation is
shown as 19.8%. This appears to be an error in typing or calculation.

Appendix 4 Flow Rates — Some flow rates listed are slightly different than the preliminary information
available from the USGS via the internet. Are these final USGS flow rates from the yet unpublished
report, or another form of preliminary data?

Again, thank you for the opportunity to comment. If you have questions about the above comments,
please do not hesitate to call.

Very truly yours,

WOODARD & CURRAN, INC.

- Paul Porada, P.E.
Senior Project Engineer

PIP/
203049.10

cc: Dick Haines, McCain Foods
Doug Hahn, McCain Foods
Sarah Nicholson, W&C





